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DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: Paragraph 22 
contains the misspelled phrase "INT PENDING REG." 

Paragraph 22 contains a reference to "PRIORITY TRIGGERS" that should read 
"PRIORITY COUNTERS." 

Appropriate correction is required. 

Claim Objections 

Claim 20 is objected to because of the following informalities: The word "routine" 
is misspelled as "routing." Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

Claim 13 is rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 
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Claim 13 states: "...canceling the priority value from the stack register 
corresponding to the interrupt service routine whose execution was stopped." 
Paragraph 8 states that "When the processing of any interrupt is completed, its priority 
is canceled from the stack PRIORITY STACK by a command STACK PUSH/POP of the 
state machine IRQ SM." This would seem to correspond to canceling the priority value 
of an interrupt that was recently serviced, versus one that was suspended. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

Determining the scope and contents of the prior art. 

Ascertaining the differences between the prior art and the claims at issue. 

Resolving the level of ordinary skill in the pertinent art. 

Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 



Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khan et 
al. in view of Oman et al., and further in view of Manber et al. 
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With regard to claim 10, Khan et al teach a method for generating interrupts for a 
microprocessor system, the method comprising: 

Storing interrupts in a pending interrupts register (Figure 2, item 142; column 8, 
lines 28 - 30). 

Storing priority values associated with the stored interrupts in a plurality of priority 
registers (Figure 4, item 300) coupled to the pending interrupts register (Figure 2, item 
142; column 12, lines 65 - 66). 

Comparing the priority values for identifying the interrupt having the highest 
priority if an interrupt service routine is not being executed (column 10, lines 55 - 59). 

Processing the interrupt having the highest priority by generating an interrupt 
command and an interrupt vector identifying the interrupt service routine to be executed 
(column 3, lines 52 - 63; column 9, lines 5-18). 

However, Khan et al fail to teach a plurality of counters which increment priority 
values stored therein at predetermined intervals. 

Oman et al. teach loading a plurality of counters with starting priority values 
(column 14, lines 3-5, 16 - 27). 

Oman et al. teach incrementing at predetermined intervals the priority values 
loaded in a plurality of counters (column 2, lines 31 -42; claim 1(c)). 

Neither Khan et al. or Oman et al. teach canceling the interrupt having the 
highest priority from the pending interrupts register and its priority value from the 
plurality of priority registers. This step is necessarily inherent in the design of any 
arbitration mechanism where fairness is a requirement. Manber et al. describes the 
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process of inhibiting an "agent's" right to compete for arbitration after winning access to 
a resource until all other "agents" have also been served (column 3, lines 30 - 36, 46 - 
53). Examiner identifies this as being equivalent to canceling an interrupt and its priority 
from the pending and priority registers respectively after having been processed. 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the method of Khan et al to incorporate the plurality of 
priority counters as taught by Oman et al. in order to provide for a means of fairness in 
processing interrupts. This would have been obvious since Oman et al. teach that using 
counters in the method taught reduces arbitration overhead, as well as the burden on 
the microprocessor (column 16, lines 43 - 48). 

Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Khan et al. in view of Oman et al., in view of Manber et al., and further in view of 
Norman et al. 

With regard to claim 1 1 , Khan et al., and Oman et al. fail to teach incrementing 
each counter wherein the incrementing is based upon increment signals having different 
periods. Norman et al. teach incrementing priority values at different periods that may 
be fixed or variable (paragraphs 176, 182). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the method of Khan et al., and Oman et al., to 
incorporate the method of Norman et al. of incrementing the priority values of each 
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interrupt according to different periods in order to provide an aging policy for said 
interrupts (paragraphs 176 - 178, 181 - 185). 

Claims 13, 14, 15, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Khan et al. in view of Oman et al., and further in view of Manber et al. 

With regard to claim 13, Khan et al. teach the additional limitation of the method 
of claim 10 comprising the following for managing nested interrupts: 

Storing the priority value of the interrupt being processed in a memory buffer 
(Figure 2, item 172; column 4, lines 16-21; column 10, lines 52 - 55). 

Comparing the priority values stored in the plurality of counters with the priority 
value stored in the memory buffer for identifying a new interrupt having the highest 
priority (column 10, lines 55 - 59). 

If the new interrupt has the highest priority, then stopping execution of the 
interrupt service routine and storing in a stack register (Figure 2, item 162) the priority 
value corresponding to the interrupt service routine whose execution was stopped 
(column 10, lines 49-51; column 9, line 60 - column 10, line 9; column 10, lines 48 - 
51 ; column 14, lines 58 - 64). 

Generating a new interrupt command and a new interrupt vector for identifying a 
new interrupt service routine to be executed based upon the new interrupt having the 
highest priority (column 3, lines 52 - 63; column 9, lines 5-18). 

Khan et al. fail to explicitly state canceling the priority value from the stack 
register corresponding to the interrupt service routine whose execution was stopped. 
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However, examiner assumes applicant means to refer to the priority value 
corresponding to the interrupt service routine which was processed. In this case, this 
step is inherently present in the system of Khan et al. (column 11, lines 17 - 21). 

With regard to claim 14, Khan et al. teach a method for generating interrupt 
commands for a microprocessor system, the method comprising: 

Storing interrupts in a pending interrupts register (Figure 2, item 142; column 8, 
lines 28 - 30). 

Storing priority values associated with the stored interrupts in a plurality of priority 
registers (Figure 4, item 300) coupled to the pending interrupts register (Figure 2, item 
142; column 12, lines 65 - 66). 

Processing the interrupt having the highest priority by generating an interrupt 
command and an interrupt vector identifying the interrupt service routine to be executed 
(column 3, lines 52 - 63; column 9, lines 5-18). 

Khan et al. fail to teach loading a plurality of counters coupled in cascade to the 
plurality of priority registers with the stored priority values, and then incrementing the 
said priority values at predetermined intervals. 

Oman et al. teach loading a plurality of counters with starting priority values 
(column 14, lines 3 - 5, 16 - 27). 

Oman et al. teach incrementing at pre-determined intervals the priority values 
loaded in a plurality of counters (column 2, lines 31 -42; claim 1(c)). 
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It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the method of Khan et al to incorporate the plurality of 
priority counters as taught by Oman et al. in order to provide for a means of fairness in 
processing interrupts. This would have been obvious since Oman et al. teach that using 
counters in the method taught reduces arbitration overhead, as well as the burden on 
the microprocessor (column 16, lines 43 - 48). 

With regard to claim 15, Khan et al. teach the additional limitation of processing 
the interrupt having the highest priority comprising generating a new interrupt command 
and an interrupt vector for identifying a new interrupt service routine to be executed 
(column 3, lines 52 - 63; column 9, lines 5-18). 

With regard to claim 19, Khan et al. teach the additional limitation of a method 
according to claim 15, further comprising performing the following for managing nested 
interrupts: 

Storing the priority value of the interrupt being processed in a memory buffer 
(Figure 2, item 172; column 4, lines 16-21; column 10, lines 52-55). 

Comparing the priority values stored in the plurality of counters with the priority 
value stored in the memory buffer for identifying a new interrupt having the highest 
priority (column 10, lines 55 - 59). 

If the new interrupt has the highest priority, then stopping execution of the 
interrupt service routine and storing in a stack register (Figure 2, item 162) the priority 
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value corresponding to the interrupt service routine whose execution was stopped 
(column 9, line 60 - column 10, line 9; column 10, lines 48-51; column 14, lines 58 - 
64). 

Generating a new interrupt command and a new interrupt vector for identifying a 
new interrupt service routine to be executed based upon the new interrupt having the 
highest priority (column 3, lines 52 - 63; column 9, lines 5-18). 

Khan et al. fail to explicitly state canceling the priority value from the stack 
register corresponding to the interrupt service routine whose execution was stopped. 
However, examiner assumes applicant means to refer to the priority value 
corresponding to the interrupt service routine which was processed. In this case, this 
step is inherently present in the system of Khan et al. (column 11, lines 17-21). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khan et 
al. in view of Oman et al., and further in view of Manber et al. 

Neither Khan et al. or Oman et al. teach canceling the interrupt having the 
highest priority from the pending interrupts register and its priority value from the 
plurality of priority registers. This step is necessarily inherent in the design of any 
arbitration mechanism where fairness is a requirement. 

Manber et al. teach the process of inhibiting an "agent's" right to compete for 
arbitration after winning access to a resource until all other "agents" have also been 
served (column 3, lines 30 - 36, 46 - 53). Examiner identifies this as being equivalent 
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to canceling an interrupt and its priority from the pending and priority registers 
respectively after having been processed. 

Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Khan et al. in view of Oman et al., in view of Manber et al., and further in view of 
Norman et al. 

With regard to claim 17, Khan et al., and Oman et al. fail to teach incrementing 
each counter wherein the incrementing is based upon increment signals having different 
periods. Norman et al. teach incrementing priority values at different periods that may 
be fixed or variable (paragraphs 176, 182). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the method of Khan et al., and Oman et al., to 
incorporate the method of Norman et al. of incrementing the priority values of each 
interrupt according to different periods in order to provide an aging policy for said 
interrupts (paragraphs 176 - 178, 181 - 185). 

Claims 20, 21, 24 - 27, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Khan et al. in view of Chou et al, and further in view of Oman et al. 

With regard to claim 20, Khan et al. teach a control circuit for generating interrupt 
commands for a microprocessor system comprising: 

A pending interrupts registers for storing interrupts (Figure 2, item 142; column 8, 
lines 28 - 30). 
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A plurality of priority registers (Figure 4, item 300) coupled to said pending 
interrupts register for storing priority values associated with the stored interrupts (Figure 
2, item 142; column 12, lines 65 - 66). 

Khan et al. fail to teach loading a plurality of counters coupled in cascade to the 
plurality of priority registers with the stored priority values, and then incrementing the 
said priority values at predetermined intervals. Khan et al. also fail to teach a priority 
comparing circuit and a logic processing circuit as described by the applicant. 

Oman et al. teach loading a plurality of counters coupled in cascade to said 
plurality of priority registers and being loaded with the stored priority values, the stored 
priority values being incremented at predetermined intervals (column 14, lines 3 - 5, 16 
-27; column 2, lines 31 -42; claim 1(c)). 

Chou et al. teach a priority comparing circuit coupled to a pending interrupts 
register for identifying the interrupt having a highest priority if an interrupt service routine 
is not being executed, and generating an interrupt request signal and an internal signal 
corresponding to the interrupt having the highest priority stored in said pending 
interrupts register (figure 10; column 3, lines 4-7; column 4, lines 46 -51; column 5, 
lines 13 - 19; column 7, lines 4 - 13; column 11, lines 8-11, lines 28 - 30). 

Chou et al. teach a logic processing circuit (figure 6) coupled to said priority 
comparing circuit and receiving the interrupt request signal and the internal signal, and 
generating for the microprocessor system an interrupt command and an interrupt vector 
identifying an interrupt service routine to be executed (column 5, lines 26 - 57). 
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It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the circuit of Khan et al. to include a plurality of 
counters being loaded with priority values which are incremented at predetermined 
intervals to provide for a means of fairness in processing interrupts. This would have 
been obvious since Oman et al. teach that using counters in the method taught reduces 
arbitration overhead, as well as the burden on the microprocessor (column 16, lines 43 
-48). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the circuit of Khan et al. and Oman et al. to include a 
priority comparing circuit as taught by Chou et al. in order to identify the highest priority 
interrupt (column 1 1 , lines 47 - 50). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the circuit of Khan et al. and Oman et al. to include a 
logic processing circuit as taught by Chou et al in order to receive the interrupt request 
signal, and generate the interrupt command and interrupt vector that identifies the 
interrupt service routine to be executed (column 5, lines 47 - 57). 

With regard to claim 21, Oman et al. teach the additional limitation of a control 
circuit where a plurality of counters receives increment signals from a system clock 
signal (column 13, line 17, lines 35-37, lines 41 -46). 
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With regard to claim 24, Khan et al. teach the additional limitation of a control 
circuit wherein the interrupts are nested, and wherein said logic processing circuit 
comprises: 

A memory buffer coupled to said priority comparing circuit for storing the priority 
vale of the interrupt being represented by an internal signal (column 10, lines 52 - 64). 

A stack register coupled to a memory buffer for storing the priority value 
corresponding to the interrupt service routine whose execution was stopped because of 
a new interrupt having a higher priority value (column 14, lines 58 - 64). 

With regard to claim 25, Khan et al. teach a microprocessor system comprising: 
A microprocessor (column 3, lines 23 - 33). 

A control circuit for generating interrupt commands for said microprocessor, said 
control circuit comprising: 

A pending interrupts register for storing interrupts (Figure 2, item 142; column 8, 
lines 28 - 30). 

A plurality of priority registers coupled to said pending interrupts register for 
storing priority values associated with the stored interrupts (Figure 4, item 300) coupled 
to the pending interrupts register (Figure 2, item 142; column 12, lines 65 - 66). 

Oman et al. teach a plurality of counters coupled in cascade to said plurality of 
priority registers and being loaded with the stored priority values, the stored priority 
values being incremented at predetermined intervals (column 14, lines 3-5, 16-27; 
column 2, lines 31 -42; claim 1(c)). 
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Chou et al. teach a priority comparing circuit coupled to said plurality of counters 
and to said pending interrupts register for comparing the incremented priority values for 
identifying the interrupt having a highest priority (Figure 10; column 3, lines 4-7; 
column 4, lines 46 - 51 ; column 5, lines 13-19; column 7, lines 4-13; column 1 1 , 
lines 8 — 11, lines 28-30). 

Chou et al. teach a logic processing circuit (figure 6) coupled to said priority 
comparing circuit and generating for said microprocessor an interrupt command and an 
interrupt vector identifying an interrupt service routine to be executed (column 5, lines 
26 - 57). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the circuit of Khan et al. to include a plurality of 
counters being loaded with priority values which are incremented at predetermined 
intervals to provide for a means of fairness in processing interrupts. This would have 
been obvious since Oman et al. teach that using counters in the method taught reduces 
arbitration overhead, as well as the burden on the microprocessor (column 16, lines 43 
-48). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the circuit of Khan et al. and Oman et al. to include a 
priority comparing circuit as taught by Chou et al. in order to identify the highest priority 
interrupt (column 1 1 , lines 47 - 50). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the circuit of Khan et al. and Oman et al. to include a 
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logic processing circuit as taught by Chou et al in order to receive the interrupt request 
signal, and generate the interrupt command and interrupt vector that identifies the 
interrupt service routine to be executed (column 5, lines 47 - 57). 

With regard to claim 26, Chou et al. teach the additional limitation of a 
microprocessor system wherein a priority comparing circuit generates an interrupt 
request signal and an internal signal representing the interrupt having the highest 
priority stored in said pending interrupts register (figure 10; column 3, lines 4-7; 
column 4, lines 46- 51; column 5, lines 13-19; column 7, lines 4- 13; column 11, 
lines 8-11, lines 28 - 30); and wherein said logic processing circuit (figure 6) receives 
the interrupt request signal and the internal signal for generating the interrupt command 
and the interrupt vector identifying the interrupt service routine to be executed (column 
5, lines 26 - 57). 

With regard to claim 27, Oman et al. teach the additional limitation of a control 
circuit where a plurality of counters receives increment signals from a system clock 
signal (column 13, line 17, lines 35-37, lines 41 -46). 

With regard to claim 30, Khan et al. teach the additional limitation of a control 
circuit wherein the interrupts are nested, and wherein said logic processing circuit 
comprises: 
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A memory buffer coupled to said priority comparing circuit for storing the priority 
vale of the interrupt being represented by an internal signal (column 10, lines 52 - 64). 

A stack register coupled to a memory buffer for storing the priority value 
corresponding to the interrupt service routine whose execution was stopped because of 
a new interrupt having a higher priority value (column 14, lines 58 - 64). 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khan et 
al. in view of Chou et al, in view of Oman et al., and further in view of Farmer et al. 

The system of Khan et al., as modified by both Chou et al. and Oman et al., 
discloses a plurality of counters that receive increment signals from a system clock 
signal or from externally generated timing signals. They fail to disclose the periodic 
nature of these signals. Farmer et al. teaches that a system may have a system clock 
which is divided into multiple other clocks and then distributed to the components of a 
system (column 1, lines 41 - 51). To produce a plurality of periodic signals generated 
from a multiple of the period of the system clock signal is well known and recognized in 
the art. Therefore, to utilize the said signals in incrementing the said plurality of 
counters would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant. 

Claims 22, 23 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Khan et al. in view of Chou et al., in view of Oman et al., and further in view of 
Norman et al. 
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With regard to claim 22, Khan et al., Chou et al., and Oman et al., fail to describe 
a control circuit wherein the increment signals have respective periods that are a 
multiple of a period of the system clock. 

Norman et al. teach increment signals with respective periods that are based on 
a multiple of a period of the system clock signal (paragraph 91 ). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the control circuit of Khan et al., Chou et al., and Oman 
et al., to incorporate increment signals with respective periods that are a multiple of a 
period of the system clock signal in order 

With regard to claim 23, Khan et al., and Oman et al. fail to teach incrementing 
each counter wherein the incrementing is based upon increment signals having different 
periods. Norman et al. teach incrementing priority values at different periods that may 
be fixed or variable (paragraphs 176, 182). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the method of Khan et al., and Oman et al., to 
incorporate the method of Norman et al. of incrementing the priority values of each 
interrupt according to different periods in order to provide a unique aging policy for each 
of said interrupts (paragraphs 176 - 178, 181 - 185). 

With regard to claim 29, Khan et al., Oman et al., and Chou et al. fail to teach 
incrementing each counter wherein the incrementing is based upon increment signals 
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having different periods. Norman et al. teach incrementing priority values at different 
periods that may be fixed or variable (paragraphs 176, 182). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to modify the method of Khan et al., and Oman et al., to 
incorporate the method of Norman et al. of incrementing the priority values of each 
interrupt according to different periods in order to provide a unique aging policy for each 
of said interrupts (paragraphs 176 - 178, 181 - 185). 

Allowable Subject Matter 

Claims 12, and 18 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew D. Spittle whose telephone number is (571) 
272-2467. The examiner can normally be reached on Monday - Friday 8 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rehana Perveen can be reached on 571-272-3676. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 



